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(54) INTERCONNECTED SYSTEM INVERTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an interconnected system 
inverter in which utility of a reactor is improved. 
SOLUTION: This interconnected system converter, which supplies 
power from a DC power source 1 1 to a system 17, is equipped with 
a step-up and step-down converter 13 for converting a DC voltage 
supplied from the DC power source 11 into a plusating current, and 
an inverter 15 for converting the plusating current into AC. The 
converter 13 is provided with a first transistor Q1 and a second 
transistor Q2, which are connected in series between both 
terminals of the DC power source 11, a third transistor Q3 and a 
fourth transistor Q4 which are connected in series between input 
terminals of the inverter 15, and a reactor L1 which is connected 
between a node of the first and second transistors Q1, Q2 and a 
node of the third and fourth transistors Q3, Q4. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

■ 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. [n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]A system interconnection inverter which supplies electric power from DC power supply to a 
system, comprising: 

A converter which changes into pulsating flow direct current voltage supplied from said DC power supply. 
The 1st and 2nd transistors that were equipped with an inverter which changes into exchange said 
pulsating flow supplied from said converter and to which said converter was connected in series among 
both ends of said DC power supply. 

The 3rd and 4th transistors connected in series between input edges of said inverter. 

A reactor connected between a node of said 1st and 2nd transistors, and a node of said 3rd and 4th 

transistors. 

[Claim 2]When said direct current voltage is higher than an absolute value of voltage of said system, the 
PWM drive of said 1st and 2nd transistors is carried out, The system interconnection inverter according to 
claim 1 having further a control circuit which carries out the PWM drive of said 3rd and 4th transistors 
when said direct current voltage is lower than an absolute value of voltage of said system. 
[Claim 3]When said direct current voltage of said control circuit is higher than an absolute value of voltage 
of said system, it makes one another side off for one side of said 3rd and 4th transistors, The system 
interconnection inverter according to claim 2 making one another side off for one side of said 1st and 2nd 
transistors when said direct current voltage is lower than an absolute value of voltage of said system. 
[Claim 4]The system interconnection inverter according to claim 3 controlling ON and OFF of said 1st 
[ the ] thru/or the 4th transistor when said control circuit compares a control signal wave and the 1st and 
2nd subcarriers which are generated based on a current value which flows into said reactor at least. 
[Claim 5]The system interconnection inverter according to claim 4, wherein said 1st subcarrier has the 
waveform superimposed on a dc component substantially equal to the amplitude to said 2nd subcarrier. 
[Claim 6]Said control circuit controls ON and OFF of said 3rd and 4th transistors by comparing said 
control signal wave with said 1st subcarrier, The system interconnection inverter according to claim 5 
controlling ON and OFF of said 1st and 2nd transistors by comparing said control signal wave with said 2nd 
subcarrier. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]More particularly, this invention relates to the system interconnection inverter with 
which the utilization efficiency of a reactor has been improved about a system interconnection inverter. 
[0002] 

[Description of the Prior Art]The system interconnection inverter is known as a circuit which links with a 
system conventionally the direct current power supplied from DC power supplies, such as a solar cell and a 
fuel cell, and is changed into alternating current power. As an example of a system interconnection 
inverter, it is indicated to JP,2000-1 52651, A. 

[0003] Drawing 3 is a circuit diagram of the conventional system interconnection inverter indicated in the 
gazette. 

[0004]As shown in drawing 3, the conventional system interconnection inverter indicated in the gazette, 
The pressure-up converter 2 which performs corrugating while carrying out pressure up of the direct 
current voltage supplied from the input power 1, It has the intermediate stage capacitor 3 which carries out 
smoothness of the output from a pressure-up converter, the inverter 4 which carries out corrugating of 
the output current lo to a sine wave, the filter 5 which carries out smoothness of the output voltage, and 
the control circuit 6 which controls operation of the pressure-up converter 2 and the inverter 4. 
In the state where the control circuit 6 has the voltage of the input power 1 lower than system voltage, 
While making the pressure-up converter 2 switch by high frequency, the inverter 4 is made to switch by a 
low frequency wave according to the polarity of system voltage, While stopping switching of the pressure- 
up converter 2, the inverter 4 is made to switch by high frequency in the state where the voltage of the 
input power 1 is higher than system voltage. 

[0005]While pressure up and corrugating are performed by the pressure-up converter 2 by this in the state 
where the voltage of the input power 1 is lower than system voltage, corrugating will be performed by the 
inverter 4 in the state where the voltage of the input power 1 is higher than system voltage. 
[0006]In the state where the voltage of the input power 1 is lower than system voltage, at this time, The 
reactor contained in the pressure-up converter 2 functions as a smooth reactor substantially, and the 
reactor contained in the filter 5 functions as a smooth reactor substantially in the state where the voltage 
of the input power 1 is higher than system voltage. Therefore, it is required that each reactor contained in 
the reactor contained in the pressure-up converter 2 and the filter 5 should have sufficient size required 
of a smooth reactor. 
[0007] 

[Problem(s) to be Solved by the Invention]However, in the conventional system interconnection inverter 
mentioned above, In the state where the voltage of the input power 1 is lower than system voltage, since 
the reactor contained in the pressure-up converter 2 functions as a smooth reactor substantially, a very 
small reactor may be sufficient as the reactor contained in the filter 5, and it may be deleted by a case. 
Therefore, in the state where the voltage of the input power 1 is lower than system voltage, the reactor 
contained in the filter 5 has a size more than needed, or can be said to be unnecessary depending on the 
case. 

[0008]On the other hand, in the state where the voltage of the input power 1 is higher than system voltage, 



the reactor contained in the filter 5 will function as a smooth reactor substantially, and the reactor 
contained in the pressure-up converter 2 may be deleted. Therefore, in the state where the voltage of the 
input power 1 is higher than system voltage, it can be said that the reactor contained in the pressure-up 
converter 2 is unnecessary. 

[0009]Thus, in the conventional system interconnection inverter mentioned above, since the utilization 
efficiency of a reactor was bad, there was a problem that the loss generated not only with causing increase 
of product cost and enlargement of a circuit but with each reactor was large. 

[0010]Therefore, the purpose of this invention is to provide the system interconnection inverter with which 

the utilization efficiency of a reactor has been improved. 

[0011] 

[Means for Solving the Problem]A converter which changes into pulsating flow direct current voltage which 
the purpose that this invention starts is a system interconnection inverter which supplies electric power 
from DC power supply to a system, and is supplied from said DC power supply, The 1st and 2nd transistors 
that were equipped with an inverter which changes into exchange said pulsating flow supplied from said 
converter and to which said converter was connected in series among both ends of said DC power supply, 
It is attained by system interconnection inverter having the reactor connected between the 3rd and 4th 
transistors connected in series between input edges of said inverter, and a node of said 1st and 2nd 
transistors and a node of said 3rd and 4th transistors. 

[0012]Also in [ according to this invention ] any in a case of being low when direct current voltage is higher 
than an absolute value of voltage of a system, Since a reactor connected between a node of the 1st and 
2nd transistors and a node of the 3rd and 4th transistors functions as a smooth reactor substantially, 
utilization efficiency of a reactor is high. For this reason, product cost is not only reducible, but it can 
miniaturize a circuit and it becomes still more possible to raise conversion efficiency. 
[0013]ln a desirable embodiment of this invention, when said direct current voltage is higher than an 
absolute value of voltage of said system, the PWM drive of said 1st and 2nd transistors is carried out, 
When said direct current voltage is lower than an absolute value of voltage of said system, it has further a 
control circuit which carries out the PWM drive of said 3rd and 4th transistors. 

[0014]In a still more desirable embodiment of this invention, When said direct current voltage of said 
control circuit is higher than an absolute value of voltage of said system, it makes one another side off for 
one side of said 3rd and 4th transistors, and when said direct current voltage is lower than an absolute 
value of voltage of said system, one another side is made off for one side of said 1st and 2nd transistors. 
[0015]In a still more desirable embodiment of this invention, said control circuit controls ON and OFF of 
said 1st [ the ] thru/or the 4th transistor by comparing a control signal wave and the 1st and 2nd 
subcarriers which are generated based on a current value which flows into said reactor at least. 
[0016]In a still more desirable embodiment of this invention, said 1st subcarrier has the waveform 
superimposed on a dc component substantially equal to the amplitude to said 2nd subcarrier. 
[0017]In a still more desirable embodiment of this invention, By comparing said control signal wave with 
said 1st subcarrier, said control circuit controls ON and OFF of said 3rd and 4th transistors, and controls 
ON and OFF of said 1st and 2nd transistors by comparing said control signal wave with said 2nd subcarrier. 

[0018] 

[Embodiment of the Invention]Hereafter, the desirable embodiment of this invention is explained in detail, 
referring to an accompanying drawing. Although the system interconnection inverter concerning this 
embodiment is a circuit which links with a system the direct current power supplied from DC power supply, 
and is changed into alternating current power and is not limited in particular, as DC power supply, the 
power supply from a solar cell or a fuel cell can be used for it. 

[0019] Drawin g 1 is a circuit diagram of the system interconnection inverter 10 concerning the desirable 
embodiment of this invention. 

[0020]As shown in drawing 1 t the system interconnection inverter 10 concerning this embodiment, It is 
connected with the input capacitor 12 connected among the both ends of DC power supply 1 1 among the 
both ends of DC power supply 1 1, and the voltage of DC power supply 1 1 Pressure up or the rise and fall 
pressure converter 13 which performs corrugating while lowering the pressure, The intercondenser 14 
connected between the outgoing ends of the rise and fall pressure converter 13, It has the control circuit 
16 which controls operation of the inverter 15 which performs a polar change, and the rise and fall 



pressure converter 13 and the inverter 15 so that it may be connected between the outgoing ends of the 
rise and fall pressure converter 13 and the output current lo may serve as a sine wave, and the output of 
the inverter 15 is connected to the system power supply 17. 
[0021]The rise and fall pressure converter 13 is provided with the following. 

The 1st arm that consists of the 1st transistor Q1 and 2nd transistor Q2 that were connected in series. 
The 2nd arm that consists of the 3rd transistor Q3 and 4th transistor Q4 that were connected in series. 
The reactor L1 for energy pooling connected between the 1st and 2nd transistors Q1, the node of Q2, and 
the 3rd and 4th transistors Q3 and the node of Q4. 

The diodes D1-D4 connected in parallel with the 1st - the 4th transistor Q1-Q4, respectively. 
As shown in drawing 1, the 1st and 2nd transistors Q1 and the 1st arm that consists of Q2 are connected 
among the both ends of DC power supply 11. The 3rd and 4th transistors Q3 and the 2nd arm that consists 
of Q4 serve as an outgoing end of the rise and fall pressure converter 13. The rise and fall pressure 
converter 13 is equipped with the reactor current monitor M1 which detects reactor current IL which flows 
into the reactor L1, and the detection value is supplied to the control circuit 16. 

[0022]Although explained in full detail below, the 3rd transistor Q3 and 4th transistor Q4 will be in an ON 
state by turns, the 1st transistor Q1 being held at an ON state, and the 2nd transistor Q2 being held at an 
OFF state, when the rise and fall pressure converter 13 performs pressure-up operation. On the other 
hand, the 1st transistor Q1 and 2nd transistor Q2 will be in an ON state by turns, the 3rd transistor Q3 
being held at an ON state, and the 4th transistor Q4 being held at an OFF state, when the rise and fall 
pressure converter 13 performs pressure-lowering operation. 

[0023]The intercondenser 14 constitutes a filter with the reactor L1 contained in the rise and fall pressure 
converter 13. What is necessary is just to set it as tens of micro F - about hundreds of micro F, when 
sufficient value to absorb the ripple current generated when the rise and fall pressure converter 13 
performs pressure-up operation is calculated and the reactor L1 whose inductance is about 1 mH is 
specifically used as the capacity value. 
[0024]The inverter 15 is provided with the following. 

The 3rd arm that consists of the 5th transistor Q5 and 6th transistor Q6 that are what is called full bridge 
circuits, and were connected in series. 

The 4th arm that consists of the 7th transistor Q7 and 8th transistor Q8 that were connected in series. 
The diodes D5-D8 connected in parallel with the 5th - the 8th transistor Q5-Q8, respectively. 
As shown in drawing 1, the 5th and 6th transistors Q5, the 3rd arm that consists of Q6 and the 7th and 8th 
transistors Q7, and the 4th arm that consists of Q8, All are connected between the outgoing ends of the 
rise and fall pressure converter 13, and the system power supply 17 is connected between the 5th and 6th 
transistors Q5, the node of Q6, and the 7th and 8th transistors Q7 and the node of Q8. 
[0025]As shown in drawing 1, between the 5th and 6th transistors Q5, the node of Q6, and the end of the 
system power supply 17, the reactor L2 for noise rejection is connected, but. What is necessary is just to 
use a very small reactor, for example, the reactor which has the inductance of about hundreds of 
microhenries, in this embodiment, since the voltage concerning the both ends of the reactor L2 is very 
small. That is, since Et product is very small in the reactor L2, the reactor whose core shape is very small 
can be used. However, this reactor L2 is not a reactor indispensable in the conversion operation, or the 
pressure up / pressure-lowering operation by the system interconnection inverter 10, and it may omit this 
depending on the case in order to only aim at removal of a noise. 

[0026]The other end of the system power supply 17 is equipped with the output current monitor M2 which 
detects the output current lo, and the detection value is supplied to the control circuit 16. 
[0027]The control circuit 1 6 is provided with the following. 

The inverter control signal generating circuit 21 which generates the inverter control signals c5-c8. 

The inverter drive circuit 22 which generates the inverter drive signals C5-C8 in response to the inverter 

control signals c5~c8. 

The subcarrier generation circuit 23 which generates the 1st subcarrier S1 and 2nd subcarrier S2. 
The rise and fall pressure converter control signal generating circuit 24 which generates the rise and fall 
pressure converter control signals c1-c4, and the rise and fall pressure converter drive circuit 25 which 
generates the rise and fall pressure converter driving signals C1-C4 in response to the rise and fall 
pressure converter control signals c1~c4. 
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[0028]The inverter control signal generating circuit 21 detects the polarity of the output voltage Vo, and 
generates the inverter control signals c5-c8 based on this. When the polarity of the output voltage Vo is 
positive, more specifically, The inverter control signals c5 and c8 are made into high level, and the inverter 
control signals c6 and c7 are made into a low level, and conversely, when the polarity of the output voltage 
Vo is negative, make the inverter control signals c6 and c7 into high level, and let the inverter control 
signals c5 and c8 be low level. 

[0029]The inverter drive circuit 22 is a circuit which drives the inverter 15 by amplifying the inverter 
control signals c5~c8, generating the inverter drive signals C5-C8, and supplying these to the gate of the 
5th - the 8th transistor Q5-Q8, respectively. Therefore, four buffer circuits which receive the inverter 
control signals c5~c8 in the inverter drive circuit 22, respectively, and output the inverter drive signals C5- 
C8 to it are included. 

[0030]As mentioned later, the 1st and 2nd subcarriers S1 and S2 which are generated by the subcarrier 
generation circuit 23 are the chopping sea in which all had the same cycle as the switching periods of the 
rise and fall pressure converter 13. The 1st subcarrier S1 has the waveform superimposed on the dc 
component substantially equal to the amplitude to the 2nd subcarrier S2, and, thereby, the lower end 
voltage of the 1st subcarrier S1 and peak voltage's of the 2nd subcarrier S2 corresponds substantially. 
[0031]The rise and fall pressure converter control signal generating circuit 24 receives the input voltage 
Vin, the output voltage Vo, the detection value of reactor current IL, the detection value of the output 
current lo, the 1st subcarrier S1, and the 2nd subcarrier S2, and generates the rise and fall pressure 
converter control signals d-c4 based on these. More concrete operation is mentioned later. 
[0032]The rise and fall pressure converter drive circuit 25 is a circuit which drives the rise and fall 
pressure converter 13 by amplifying the rise and fall pressure converter control signals c1-c4, generating 
the rise and fall pressure converter driving signals C1-C4, and supplying these to the gate of the 1st - the 
4th transistor Q1-Q4, respectively. Therefore, four buffer circuits which receive the rise and fall pressure 
converter control signals c1-c4 in the rise and fall pressure converter drive circuit 25, respectively, and 
output the rise and fall pressure converter driving signals C1-C4 to it are included. 

[0033]Next, operation of the system interconnection inverter 10 concerning this embodiment is explained. 
r0034] Drawing 2 is a wave form chart of the system interconnection inverter 10 concerning this 
embodiment of operation. 

[0035]As shown in drawing 2 , operation of the system interconnection inverter 10 concerning this 
embodiment, The period (the time t0-t1, the time t2-t4, time t5-t6) when the input voltage Vin from DC 
power supply 11 is higher than the absolute value of the voltage of the system power supply 17, Operation 
which is different in the period (the time t1-t2, time t4~t5) when the input voltage Vin from DC power 
supply 11 is lower than the absolute value of the voltage of the system power supply 17 is performed. 
[0036]When it explains in detail, first the rise and fall pressure converter control signal generating circuit 
24, Based on the input voltage Vin, the output voltage Vo, the detection value of reactor current IL, and 
the detection value of the output current Io, While carrying out internal generation of the pressure-lowering 
command value wave which shows the desired value of reactor current IL which should be passed to the 
reactor L1 in the period when the input voltage Vin is higher than the absolute value of the voltage of the 
system power supply 17, Internal generation of the pressure-up command value wave which shows the 
desired value of reactor current IL which should be passed to the reactor L1 in the period when the input 
voltage Vin is lower than the absolute value of the voltage of the system power supply 17 is carried out. 
The waveform of these pressure-lowering command value wave and the pressure-up command value wave 
is shown in drawing 2 (I). The command value wave which has a higher value in each time zone among 
these pressure-lowering command value wave and the pressure-up command value wave turns into a 
current command value wave. The waveform of the current command value wave is shown in drawing 2 (m). 
As shown in drawing 2 (I), a pressure-lowering command value wave is an absolute value waveform of a 
sine wave, and a pressure-up command value wave is a waveform drawn by (absolute value x pressure- 
lowering command value wave of voltage of system power supply 17)/(input voltage Vin). 
[0037]In [ as shown in drawing 2 (I) and (m) ] the period when the input voltage Vin is higher than the 
absolute value of the voltage of the system power supply 17, In the period which shows the value in which 
the pressure-lowering command value wave is higher than a pressure-up command value wave and when 
the input voltage Vin is lower than the absolute value of the voltage of the system power supply 17, Since 
the value in which the pressure-up command value wave is higher than a pressure-lowering command 



value wave is shown, a current command value wave, In the period when the input voltage Vin is higher 
than the absolute value of the voltage of the system power supply 17, it will be in agreement with a 
pressure-up command value wave in accordance with a pressure-lowering command value wave in the 
period when the input voltage Vin is lower than the absolute value of the voltage of the system power 
supply 17. the waveform shown in drawing 2 (k) although the comparison with the absolute value of the 
input voltage Vin and the voltage of the system power supply 17 is shown in drawing 2 (k) — this operative 
condition — it is for explaining operation of the system interconnection inverter 10 applied like, and such 
comparison is not performed in the control circuit 16. 

[0038]Next, the rise and fall pressure converter control signal generating circuit 24 compares a current 
command value wave with the detection value of reactor current IL, and based on this, it generates a 
control signal wave so that the waveform of reactor current IL may be in agreement with a current 
command value wave. 

[0039]Furthermore, the rise and fall pressure converter control signal generating circuit 24 compares a 
control signal wave, the 1st and 2nd subcarriers S1, and S2, and generates the rise and fall pressure 
converter control signals c1-c4 based on this. In a period higher than the 1st subcarrier S1, a control 
signal wave makes high-level the rise and fall pressure converter control signal c4, and, specifically, a 
control signal wave makes high-level conversely the rise and fall pressure converter control signal c3 in a 
period lower than the 1st subcarrier S1. In a period higher than the 2nd subcarrier S2, a control signal wave 
makes high-level the rise and fall pressure converter control signal d, and a control signal wave makes 
high-level conversely the rise and fall pressure converter control signal c2 in a period lower than the 2nd 
subcarrier S2. 

[0040]By this, since the rise and fall pressure converter control signals c1 and c2 turn into an opposite 
phase signal mutually and the rise and fall pressure converter control signals c3 and c4 turn into an 
opposite phase signal mutually, the PWM drive of the 1st thru/or the 4th transistor Q1-Q4 will be carried 
out. However, so that one [ simultaneously or / the 3rd transistor Q3 and 4th transistor Q4 ] 
simultaneously, [ the 1st transistor Q1 and 2nd transistor Q2 ] A dead time is inserted among the rise and 
fall pressure converter control signals d and c2 and among the rise and fall pressure converter control 
signals c3 and c4. 

[0041]Since the 1st subcarrier S1 is the waveform superimposed on the dc component substantially equal 
to that amplitude to the 2nd subcarrier S2 as above-mentioned, the 1st subcarrier S1 and 2nd subcarrier 
S2 do not have a lapped part substantially, but This sake, In the 1st and 2nd transistors Q1 and the period 
which Q2 has switched by high frequency, The 3rd and 4th transistors Q3 and the switching operation of 
Q4 will stop, and the 1st and 2nd transistors Q1 and the switching operation of Q2 will stop in the 3rd and 
4th transistors Q3 and the period which Q4 has switched by high frequency. 

[0042]In the timing whose absolute value of the input voltage Vin and the voltage of the system power 
supply 17 corresponds here, Are set up so that a control signal wave may cross the boundary of the field 
where the waveform of the 1st subcarrier S1 exists, and the field where the waveform of the 2nd 
subcarrier S2 exists, and This sake, Drawing 2 (b) In [ as shown in - (e) ] the period when the input voltage 
Vin is higher than the absolute value of the voltage of the system power supply 17, The PWM drive of the 
1st and 2nd transistors Q1 and Q2 will be carried out, and the PWM drive of the 3rd and 4th transistors Q3 
and Q4 will be carried out in the period when the input voltage Vin is lower than the absolute value of the 
voltage of the system power supply 17. 

[0043]If the PWM drive of the 1st and 2nd transistors Q1 and Q2 is carried out, the pressure of the input 
voltage Vin will be lowered, and if the PWM drive of the 3rd and 4th transistors Q3 and Q4 is carried out, 
pressure up of the input voltage Vin will be carried out. Thereby, the voltage waveform between the 
outgoing ends of the rise and fall pressure converter 13 is supplied to the system power supply 17, after 
becoming a pulsating flow waveform, being substantially in agreement with the absolute value of the voltage 
of the system power supply 17 and this being changed into a sine wave by the inverter 15. 
[0044]In the above operations, ON and OFF of the 1st - the 4th transistor Q1-Q4, Since it is determined 
by comparing a control signal wave, the 1st subcarrier S1, and the 2nd subcarrier S2, a change in the 
pressure-lowering operation and pressure-up operation by the rise and fall pressure converter 13 will be 
performed automatically. It turns out that the reactor L1 is functioning as a smooth reactor in common 
also in any in the case of performing pressure-up operation when the rise and fall pressure converter 13 is 
performing pressure-lowering operation, and utilization efficiency is raised substantially. 
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[0045]Thus, since the reactor L1 functions as a smooth reactor in common also in any in the case of 
performing pressure-up operation when the rise and fall pressure converter 13 is performing pressure- 
lowering operation and, its utilization efficiency of a reactor is high according to the system 
interconnection inverter 10 by this embodiment. For this reason, product cost is not only reducible, but it 
can miniaturize a circuit and it becomes still more possible to raise conversion efficiency. 
[0046]By comparing a control signal wave, the 1st subcarrier S1, and the 2nd subcarrier S2 according to 
the system interconnection inverter 10 by this embodiment, Since a change in the pressure-lowering 
operation and pressure-up operation by the rise and fall pressure converter 13 is performed automatically, 
control by the control circuit 16 can be performed simply. 

[0047]Various change is possible for this invention within the limits of the invention indicated to the claim 
without being limited to the above embodiment, and it cannot be overemphasized that they are also what is 
included within the limits of this invention. 
[0048] 

[Effect of the Invention]As explained above, according to this invention, it becomes possible to provide the 
system interconnection inverter with which the utilization efficiency of a reactor has been improved. 

[Translation done.] 
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4©h7^?t, fflfE»lSO ? ^2COh7^v ; ^^ 
cOffi,^irH!llE^3fi.t>*^4<75 h7^?Wf^t(0^ 10 

it) fciS^^I-ttlififEBl&O^O h5^^ 

[1**93] tteMHEIIS^. mIIBilcaE«flE4 J WIB* 
ttoWEWlfe^flEJ: 9 fc£^#£fcttHifl2» 3Xt**4 20 
© h 7 y t7 1 L« ffuEfiiSft 

% 1 S.t/Sg 2 OlftiSSt t Zitm-fZ zt\zX<0, ItiEB 
5r#mt1-6i^*a3tclS*fe©^3l^'rv^-^o 30 

i£ t fiiESS 2 ©tfii£& t * Jttfc1-5 C t ic J: o T fuEH 

i st/m 2 © h 7 v v 1 ^ ^©^->-/^-7 *UWr%> r. t 

[0 0 0 1] 
[0 0 0 2] 

TVN5„ ^SEil^'f >/<-^co^i)ir #W2 0 0 50 
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2 

0- 1 5 2 6 5 1 -^ftlCffitfSft-CVS. 
[0 0 0 3] B3I±, f^«fcl5*3ftfcft*©&«:il 

^s<—? <?>®®mxhz>. 

[0 00 4] m 3 I^Sft Si SIC, |SJ^«|cE«t$tl 
Kaafr^t 3 i . UAStt I o SrjE&ftlcttJ&Sig 

t5-<ww4i, tti^ttJE&^rf-f A-^ 5 

£ x ^)£ziy;<.-? z&Xjyy,<-y A^m^U'^ 
5SiJ«HI!S6 t SriixTfc 9 , $iJ$PlH]?g 6 14, A^SJS 
1 ©®E#^mffi<fc 9 fci£vv|K1lilw*si^TH, 

s<-f 4&-%m^l£<n&&\z(S.CXl&mifcXX'( v^-y 
;7*£*, A*«aSl©«E!is»iK«BEJ;9t>ie5v , >*tffil- 

[0005] ctucioT, AfiWfc l <£>W£&'%tiif& 

4l-ioTl6^^fi 1 Jp^5Ci:lc/£5o 
[0006] I©t^ A7J®?1 1 ©w,i±7)^^fl;/±<t 

b ^amw^^m v r y v^t ut^u, a 

7 -f ivy 5 ^5 y r y V frfrmWifilzW-ft VTy 
<a-£HZ>VTy VJVJBaf-7 4/v? 5\z^t.ti^VTy h 

/ni, ^-rtihw-my t* h/ncs*$ns+^^A# 

[0 0 0 7] 

[3BW*sW*UJ:5i:i-5«H] Li»L4*b. ±a!b 
t Lxm&i-Ztctb, y^ivy 5<,cf£tiZ>>J7y 



tcioTfj'JI&LT 



t*t>/jiV^ Lfci5 0 T, A^a^-1 ©IE*^SStE 
X 9 tlSv^ffitCfc^TIi, 7^/W^ 5 y 7 

[0 0 0 8] A^iai 1 ©mEE^^^cmff i 9 t 

Jffi3^<-^ 2lc^$ix5y 7^ h/HifiiJBfeUTtW 

7^ h/W±^fflT"fc5i:*^5„ 



(3) 

3 

[0 0 0 9] Z<D£oiZ^ ±i£ Lfcft5fe<75^ii3W y 

10 0 10] LfciioT, #3i§W<£>@ifttt, LIT^h/V- 
[0011] 

HSH5r«^1-5fci6co^lS] ^IPJco^-Safttt, 10 
ix5il!EBi{flES:^«EJC«gii-5Wy<— ^t*fll*.» flit 

7* h/wfc£#LTV^Ci£#t&£1-5^&EgSWV 20 

[0 0 12] ^IgKlciJxff, B«®E^^^©SE<0 
iS&*jH4 9 t,i^^«^S.t>'fiv^^VN-f^to:fc^T 

a*, nwm^myT? h^t Lxmrn-tzztfrb, 

g'M1-5 ^ <t /J>T*£ 5 ttd> 9 "C* < , m&Z'mikX- 

[0013] #3BW<£>fr* tv^llifcfiliicfc^-ctt, mi 30 
ttmifEiS l £t>*3! 2 co h7 Vv 5 *^£PWMPtbU bu 

fPlHlB*£&l::4l*.&. 

[0 0 14] #3§^»£ e>{C#f* L^HJSfi^l-fc^T 

14, fIEiH#iaK*^ f5!5fiS«ff#i!fil2£Sccottffico 
«fe*Mfi J: <o i> ffiv ^3-lcttififESg 3 RZfm 4 co h 7 > V 

^^tcoaj±co$6M<t 4 9 t>ttv^»^tt4W1BJI! 1 RXim 40 
2 co h f>i/xp<D— jj&*>1&Jj%*7 b-fZ>o 
[0 0 15] *WR<o$b\ztfr1i^%Mffl&\z.is^x 

co h^^^O^y/^SrS&J^I-So 

[0 0 16] **W©Se>t»*UV^lfi|g||tfC*5V^-C 

5„ 50 



2002-272136 

4 

[0 0 17] #3§W<D$ btcff* U^HJSfUflCfc^T 
&k£it$ki-%Ztlc£^xmm3RlfiWi4<D h 7 >• 

2 (Dmmfct at&i-z w t ic 4 oTmife^ i stfss 2 

[00 18] 

HJSffi^lC/i^^^^JS^^v-^-^tt, BMtSJ: 0 

^^mma^ <b <o mR«: ffl v * 5 c t -e # 5 . 

[0019] El 1 14, *%W<0#% LVfSHI&BSt;:;^** 
5^jl*-f W<— ^ 1 0co[ElSSI2lT*fc6„ 
[0 0 2 0] El IK* Six 54 51c, *Sljtfef6«U-A»A» 

s^Ji^-fv^-^ 1 ott, &ffiWMi Kowa&mz 

Mlwft«fcSixjt«E«as 1 1 ©«ffi*#J-jEXf4»flE-*-5 t 

t hicmmmzn 1 3 #pke 

14ir, #^JE^V/^-^ 1 3coili^«PfllCffi^$^tii 

^ 15t ( ^ 1 3 * 1 

5 ©ftfls&iHlPI-Sft'MiPlHlK 1 6 t ?r#xTfc 9 . 4 V 
A— ^ 1 5C0tii^tt, ^ttfflll 7lCgfg£;ft,T^5„ 
[00 2 1] #^JE=»v/-<-^ 1 3(4, ityiJfcgBHESft 
fcSl© h7V^^Q lS:t>*^2C0 h7V^^Q2 
frht£Z>%\<OT—J»t, it?lJI>l^$tV7t^3W 1-7 
y^X^Q 3&tfH4 CO h7^v : ^.^Q4 7!i^ib^S^2 
<DT—J±b, WHRX*Wi2<D Vyl/i/^ZQ 1 , Q 2 co 
fii5,^t^3^t>*B4» h7^^Q3, Q4C0«n^ir 

oMfcSWStvfc**/!'*— Wlffloy h/VL l 
i:, ^r^tt^ 1 ~^ 4 co h7>-^?Q l~Q4l-ffi 

mz.mmzfiity* *- kd i~d4 i:^«^5„ mi 

0 2*^^51107-^14 1 COSMIC 

8iSHtv^„ Sfc, ^3St>'H4C0 h^v-^^^Q 
3, Q4d»f))5;5l2C7-A|l ) llffay^-^ 1 
3roffl^Ct^5. $<bl^, ^#JEay^-^ 1 3IC 
tt, VT? h/U^I Lfc&ffl 

-rsy h^Uffi^-^Mi^ffix^^Tfc'?, -to 

^taitttMiaassi 6ic*it^tvs„ 

[0 0 2 2] WTI-i^-t-Sa 5 , %&J£ 1 3 

tfiREXilfe&ft o #^l-tt, IS 1 co h 7 ^QU ! 
*^*tl6. ^2cO h7>^?Q2^7tiWS»J 
iXOO, ^3(0 h7>-^^Q3 tg4© h7V^? 



5 

#§*voo, giro i>7y^^Q i tw,2<r> h7>^ 

[0 0 2 3] W^yfyfHIt > ? 

1 3 l^"a $ix5 y 7 7 h*L 1 t <fc'bt.:7^/l^£{g$ 
^(O^mtt LTI4, ^-^S=>w<-^ 1 3^# 

fEmtzn o mizm$L-rz> y ^TVi^p^egifc-rscoic 

mHlg©!J 7 7 K/UL 1 ^fflWcS^ti, F 
-fid Fgglcfg^-ffttfJzVN, 
[0 0 24] -f X/<— 7 1 514, ^^io^^y/uy']) yi? 
0SgT*fcy, it^Jtr^^ttfc^5© \-7>i>x?Q 5 
&1>*SI6<0 h7^v ? 7.7Q6^ej&5B3CD7 — At, 
tt?iJI-g^$^fc^7© h7 Vv>7.7Q7£tffj8CD h 
7^7^Q8^lb&.5g§4CD7-i*<!:, tWiV^5 

-ft-KD5~D8 k£mz-Z>o mi^ZthZX? 

^5&tfSl6CD h7 Vv>*^Q5, Q6/5^&5f5 
3<07-A&t>*i?7&l>*S5 8CO h7^7.?Q7, Q8 

7)>ibft5lS4CD7-Afi, v^T;ixt,#P$j±=i 1 

Q7, Q8<D%i&k<Dffl\Z%kmnMl 7 So 
[0 0 2 5] ft, HI 1 l^ZivZi. *5XU5|B6 
60^7^-^7.^0 5, Q6coSB^;t^^fiaii 7(0— « 

tcorfltcii, y^x&*ffl©y H/ul 2 a^gc S*t 
y 77 h/v^ffiv^«iv^ -f-frfcib, y77 h/n-2 

(c/hcfV'y 77 b/i'£:t£;ffl"3~'5 i i # S "C# So ffiU ^ 
ri>-5y77 h/WL2f±, #MM7fr4 1 OlciS 

^^»^#JE/^JEf!j^l-^* y 77 h/VT*f±& 
<, ^|c/-f Xco^^g^i LfcbcoTfeSfc*, # 

[0026] ^maii 7 codicil, a^m 

»tl o5r^tBi-5ttirj«)5S ; e-^M2^{i^P,ixTt5 
y, ^(O^UttttiMflf ESS 1 6lctt^$tv6„ 
[0 0 2 7] $W(hI8§ 1 6 f4, 'f V^-7itfl$Hf c 5 
~cS^»E.mti>^>^-^%m\t^im^2 1 t, 
<< "s 9 MWt^ c 5~c 8i^fX-( l"<-?mWl 
\t^C 5~C8££/£1-5^:^<-7Mh]8§2 2 t, 

b i coasiSft s i &t>*ii 2 diesis s 2 £3§£-r ■sasif 

i£3§£[§]&2 3 £, #M3^-^$ifflffc l~c 
4 £4$1-S#?-P$/±^ >-^-^©JWI^±^lsl^ 2 4 
i, y^-fMWm^c l~c 4£gtfT#P$ 

j±=iy,<-^mmm -§-c 1 ~c 4 > 

/«-7SEKi[h]S§2 5 tZffiz-Zo 
[0 0 2 8] -f W<-^$lJWf^-^[eISS2 lfi, 

mEvocontt^^aHL, ^fticg^-t'f v^-7$y 
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Wf^c5~c8 5;Mt5. J: yAfttfKcfl, ttj/jm 

c 5Mc 8 £/W U"</K >v<— 7ftMf -^-c 6^ 
U! c 7 5:d-1/^^L, iile, tB7J«/±VoCO-IH4^ 
ft-Cfo.5«^(c(±, ^>./<-7$iJWf^-c 6&t>*c 7£ 
/N-T l^A-, V/<— ? ftl'Mia 8 £a — u 

[ 0 0 2 9] 4 ?mW)^\%&2 2<±, -T>v<— 7ftfJ 

ffft^-c 5~c 8Srit*gtT'1'>-' j ;-^igKi{f^C5~ 
10 C8££;&U CtKb£^5~IS8cD h7>v>77Q5 

~Q8coy- Hc^^njy&i-s i£tc j: y-r >v<- 

7 1 5%m9)1-Z>\E\&T'hZ><, Ufc^oT, -fW<-^ 
IE»Ifl]Sg2 2(C(i, ^rix^-r V^-i?$iJWf^-c 5~ 
c 8*g(t-< V^-^IWf-^C5~C8^aj^1-5 4 
o<D^ >> 7 7 [HS§as-a ^tLTt>5„ 
[0 0 3 0] aRSS^4IelSS2 3ICJ;y4^$tl-5^1 
RTfWi2(Dmm$iS l , S2f±, miEi-5J:5lc, 

ttt.#»ffi3>-^-^ 1 3co^^ y^>v*mmtmcm 

lcOTC«BEt, !R2cD$&i£&S 2<0f-7*/Eir»4* 
[0 0 3 1 ] #te3^-^W(ff4M2 4 

i±, A^mffivin, ta^mvo, yT7h^«sfti 

Lco^tufsi, mtimmi oco^tbffi, mi<o^mms 1 1 

l~c 4£±/?!c-f5„ iy*frW 

30 [0 0 3 2] V^-^IEttlHlSS 2 5 tt, #|^i± 

3W<-^WMc l~c 4%mMLX%-&l± =•>'< 
-?mW)iS-%C l~C4 5:«l 1 ^tHb£JRl~fj?4 
(0 h^V^^^Q 1-Q4CD7 1 - 
^tl-J;y#|^i±3W<-^l 3£I»iH-5[H]B§T-£> 
5„ LfdSot, %-&I£=>>'<-?$m\B}&2 5ICI4, 
^ttm^f^ffia^^-^^JWf^c l~c 4*S:tt# 
^/±3^<-^^W){f^-C l~C4^tt5^i-5 4OC0x^ 
-7 7 7lElSS^-g-*nT^5„ 

[0033] ^msffianca^^^ajs^-r 

40 -9 1 0ro|J)f£(Co^T!&BJ1-5 0 

[0 0 3 4] 0 214, *H:fefi^^5^iKiS^>- 
/<-i? 1 0C0ib^^ElT-$>So 

[0 0 3 5] H2lc^$ix5J: *Hteffi#i-a^^ 

s^ii^-f ocoit^ii, &tfamMi i*»e> 

CDA^UffiV i n?)^iK®i!gl 7Om/±c0ii&*HitJ; y t 
(BfgiJ t0~tl, B$gijt2~t4, B#^ij t 5 
~t6) t. &ifcmB.l 1 *^C0A^®EV i nA'^M 

MM 1 7 <DmS.^Mi&X 9 iffiv^Rfl (B#a t 1 ~ t 

2, Bt^iJ t 4 ~ t 5 ) tVMKZmtZft 0 a 
50 [0 0 3 6] fi^aicf^-rsi:, *"f, #f^J±=V/<- 
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4l*)$l5^i-5<>: t tl-s i n^^ScHMl 

^Mt&^ifc^tt* H 2 (l) (c^^ixTV^5 0 Ctvibft 

5 0 ««Jg^ffi»©R3gttv HI 2 (m) lC^£tlTV^ 
5. 12 (1) {^SftSJ;?^ fcffiJg-frffi&ttjES 

7©«JE©*ft&ffix&ffl^Hfflft) / (ATJllEV i 

[0 0 3 7] d2 (1) (m) X 5t-, 

A^SfiEV i n^JK®! 1 7 <E>SEE«ffe*l1t J; "9 hm, 

#;&Sie5VMfi£*U A*«ffiV i n^m^*i!ll 7 0f 

0 fcBv^M^fcv^TttftffiJg^-ttfti-SfcL, A*« 
JEV i n^rKWI 1 7©«E©i(6*tfl[J: 9 fefiv^m 

[as^xitg-mm^fct-gctzzki'ttZo ft, a 

H2 (k) fc*$ftTV>.5#5. @2 (k) 

[0 0 3 8] #H*ffaW<~^«|pfl|*4ril|EllS 
2 4f±, h/MKHE I LW^tmtt 

£ifc«U ^ftl-S^T, y h/v-asfc I LOiSEf 

"a) o 

[0 0 3 9] S6t#»flE3W<— ^JW!Biflr»^|Hie 

2 4(1, Mtfff *9Lkf& lStfi2 COffi^S 1, S2 

*c l-c4 5:«t5 0 Aftfftiai, 

1 £)iJKi£i£s l £ 9 fciSv^WII-*5v^ttfl-BS3^ 

M«Pfflr-»R*J(S2©lllliS*S 2 J: 5 tttV^JBIIIIltteV^T 
[0 0 4 0] ^tticj:9, #Bffay/<-?Slflflfc 
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1 fc c 2»42v^a?ffi(t*i:*9 , IM^ffi^^-^ftJ 
IPMc 3 t c 4fiSVMci2ffiffi^-i:^^OT% £1175 

Cfc»-45o fiU SKI co hy^v^^Q 1 ir^2co h 
7 Vv ; ^^Q2^[W)^lc^-VLfc9, ^3C0 h^v 5 * 

9Q3k%i4<D h7yy^^Q4^^l:tyt6-t 

i*4i\fc5, '#*JE3 w<-^»j»e#c 1 1 c 2 torn 

io [0041] _h$ot:fc9, l (DSftgft s m 

» 2 <B»2&8i S 2 ^Kfftl;:* U^»M&# 

f>mt£Mcmzx*hhfrh, ^ico^^ks i tsB2 

Ccofctf), B1XVSB2C0 hyy^^Q 1 , Q2^iS 

|40h7^v ; A^Q3, Q4©7^j/fy«iff 
JhU S3WS4^h7yy^^Q3, Q4^rftJl& 

20 5 r. ^(C/^5o 

[0 0 4 2] r^T\ A^«i±V i ni:^SE«agl 7 CO 

*»isj(5 1 <DM&& S l ottJg^fiFffi-fSflBJKi:* 2 co 

(cKS^tbT^o^, COfc^ SI 2 (b) ~ (e) \C7jk 

y^?Ql, Q 2^PWM|gt()$tt, A^mJEV i n 
30 tt, l3SOl4(7)h7>'^?Q3, Q4^PWM1Z 

[0 0 4 3] 1 ftt/* 2 CO h 5 9 Q 1 s Q 2 ^ 

PWMiEK^^St, AMEVinttMJtl, S3 
&i;i4^h7^^Q3, Q4i5pwMSEift^tb5 
A^SIEV i ntt#ffi$tt5o r:*tti9, #[^BE 
^y/Wl 3©a*«IB©«BE*»f4IR**»i:4o 

mm 1 7tct«fi&*jx6. 

40 [0 0 4 4] £A±©J:9*!!l^*3VNTtt, |l-^4 
i:SlC0»S&S l&t/JB2^tt£ttS 2 t*tb«i-5 

^itJ:9»JlE**i6r:i^b, |n»jE3W<-^ l 3 
Id J: S^BEifjf^ fc #JE»f^ h<D®9 9*-&& W)mcnt> 

so [0 0 4 5] c ©J; 51;:, *H*lfiaifcJ;5*a5jl*>r 



(6) 



-S'<—9 1 0»cj;tv«, UT^h/H-lfi. #^s=>v 

\\ Z.<Dtzib, Kfia* h&fiija-fSc: 
[0 0 4 6] #Hl£fi«Slc=fc.52^ciI^-f 

?io id itifi, so^im#fe t m i s i Axtm 

2 <Dffim$LS 2 k Lk\C£<0. #^JE=i^ 

^jtcff frft 5 - k *» fefilWlHlK 1 6 Id «£ 5 Stm&tSiM lc 
[0 0 4 7] *«Wtt, SUiOlSlSligflHcRfcSftSw 

i:4< ftft»#©j6Hi::Efc£ftfc«9l<BlEHrt-e« 

[0 0 4 8] 

yr^ K/w©fi]fflja*isefe#stvfc*tt*^-f w<— ^ 
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[Ha5©iB!*4tftK] 

[mi] L^mmmm^ii^^Mm^ 

y/<-jr 1 0(O[h18SI11T-$>5„ 

[02] #8W©ff*u*n*ffi«i-;4»a»a^«sis-< 

[0 3] ft*©^^^ :"<-*©lal!&ig-c*>6. 
[^©tftffl] 
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